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Abstract : The puゅoseof the study is to veri命theSea WiFS and MO DIS-derived normalized water働leavingradiances 
and chlorophyl-a concentrations based on in situ sea surface spectral radiance observation. Utilizing ship’s shadow for 
estimating sky radiance in the normalized water剛leavingradiance model, we estimated normalized water~Ieaving 
radiance and compared with SeaWiFS and MODISべierivedco汀espondingproducts. It was found that Sea WiFS and 
MODIS-derived normalized water-leaving radiances and chlorophyll-a concentrations show good agreements with 
corresponding parameters derived from in situ spectral radiance observation. 
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1.INτRODUCτION 
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chlorophyll-a as 
q国 lityand p出nary
1s necessぽVto estimate upward 
S田facewi也out 組
surface reflectance. However the 
si知 measurementof sea Sぽface
not accurately enough to estimate 
based on血espec回1
せ1esea s田face.The p田poseof the 
出eSea W1FS and MO DIS-derived 
radiances and 
based on in si加 sea
d四ing吐1e
sea mteracuon閃se訂chcruise of 
STEC. 
DATAANDl¥佐ET盟OD
恥'VMIRAI託ationedat 138.5 degrees Eぉtand2 
degrees North企omMarch 3 to 15, 2004 in也e
western equatorial Pacific Ocean.σig.l) D田ing也e
research cruise we earned out m s1加measurements
of upward spec回iradiance from sea s山台ceusing a 
spectral radiometer GERI 500 wi由 512bands 
ranging企om350 to 1050 nm and chlorophyll圃a
concentration s戸1chronizedwi也 SeaW1FSand 
MODISove中ases.Measurement times ar芭4times 
a day (10, 1, 13, 14 hours (local time). In order to 
estimate nonnalized water圃leavingradiance (nLw) 
nonnalized water輔leavingradiance model is田edas 
follows1). 
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Fig. 1. R八川在R04-01Stationary point wi由inthe 
circle. (Feb.22・M紅・.22,2004)
nLw（λ） = RL（λ）凡（λ）
SW（λ）－ p（θ）S吻（λ）
R，.（λ）＝ 
白 πSG（λ）Pc;(B，λ〉
S脚（λ）= SW（λ） * SR（λ） 
( 1) 
(2) 
(3) 
Fo（λ） isdefinedぉan.meanspec甘alsol訂廿悶diance,
Sw （λ） , Ss1cy（ぇ）ヲS訴え）紅ein situ spectral radian，白S
企omsea s凶face,sky and standard white board 
respectively. p(S) andρG （λ） are Fresnel reflection 
coefficient and reflection coe伍cientof s凶nぬrd
white board. SR（λ） isせ1eratio between sky 
radiance and solar r叫iance.百世sratio is defined 
based on upward spec仕alradiance企omsea Sぽface
and the s紅neradiance observed under shadowed 
sea surface, which is solely illuminated by sky 
radiance. Spectral sky radiance ratio is shown in 
Fig.2. 
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Fig. 4 Comparison between estimated normalized 
water-leaving radiance by GER-derived upwelling 
radiance and Sea W1FS 如d MODIS輔derived
normalized water-leaving radiance. (Solid points 
are bぉedon model-derived nLw and血eones 
derived企omSea W1FS and MODIS.明恒itepoints 
ぽebased on upward spec回lradiance without 
using由enLw model斗J.)
Fig.3 shows the res叫包 ofestimated nLw（λ） 
based on也enL w model above. Magnitude of nLw 
reaches maximum around 410 nm and shows 
minimum剖也ewavelength longer白an750 nm. 
Comparing withせ1enLw（λ） products derived企om
Sea W1FS and MOD IS，也eresult of comp紅isonis 
shown in Fig.4. Solid points are based on 
model圃derivednLw and由eones derived企om
SeaWlFS and MODIS.羽市itepoints紅官basedon 
upward spec回iradiance wi廿1outus泊g也enLw 
modefJ. Model-derived nLw shows good 
agreement wi出 SeaW1FSand MODIS田derived
nLw. 
RESULTS AND DISCむSSION3. 
As白ras也ecompぽisonof chlorophyll醐ais 
concem1叫せ1eresult of compぽisonbetween 
nLw圃model-derived chlorophyll-a 組d
chlorophyll-a without也enLw model is shown in 
Fig.5. Bo也concentrationsare calculated based on 
OC4v4 algorithm3J which is 出eoperational 
algorithm of SeaWiFS. OC4v4 algorithm is 
expressed as follows. 
C=lOか（0.366-3.06双4s+l.930R¥s→-0.649R34s-l .5 
32R¥s) (4) 
~s=log1o(Iミ44355 > R49055 >510555) (5) 
where C ischlorophyll岨aconcen仕ation(mglm3), 
&is is defined as血elog創出mof maxim田nratio 
between radiances企omtwo bands ofSeaWiFS. 
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Fig. 3 Estimated normalized water-leaving 
radiance at the stationary po泊tゆf紅圃7-14,2004）ー
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Chlorophyll-a derived from nLw model shows 
beter agreement wi出世1eones from Sea WIFS and 
MODIS (solid凶angles佃 d判明resin Fig.5.) 
compared with也eones wi也.outusing nLw model 
( cross marks). 
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Fig. 5 Comparison between GER estimated 
chlorophyll圃aconcentration (solid凶anglesand 
判明白s:nLw model圃derivedchlorophyll圃a,cross 
marks (x, *): chlorophyll帽awithout using nLw 
model) and Sea W1FS and MO DIS-derived 
chlorophyll-a cone印刷1ion
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SUI¥品佐ARY
By combining the normalized water-leaving 
radiance model wi也 insi知 spec甘alradiance 
observation utilizing the shadowed sea sぽface,we 
verified the normalized water・醐leavingradiance and 
chlorophyll-a products derived企omSea WiFS and 
MODIS. 
It was found伽tSea WIFS and MOD IS-derived 
normalized water圃leaving radiances and 
chlorophyll圃a concerr廿ations show good 
agreemenおwi出correspondingp紅出netersderived 
from the normalized water」関vingradiance model 
wi由加si加spectralradiance observation. 
4. 
ACKNO明＇LEDGE九位ENTS
We acknowledge the captain and crews of R八f
恥任RAIdぽing也eresearch cruise of恥依04・01
σeb.22 to M紅.2,2004). ＼も alsoacknowledge 
Marine Work Japan Inc. for也.eiranalytical skil of 
chlorophyll圃ameasurement. 
